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immune effector, IFITM3, profoundly alters the course of inﬂuenza
virus infection in mouse and man.
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Background: Human Respiratory Syncytial Virus (HRSV) is a
ajor viral pathogen associated with acute lower respiratory tract
nfections (ALRTI) in children. Usingmonoclonal antibodies against
irusproteins, it is categorized into twodistinctmajorgroups,Aand
. The second hypervariable region of the G protein ectodomain
ene provides a reliable surrogate for phylogenetical studies. We
arriedoutaphylogenetic analysis of theHRSVstrains isolated from
hildren hospitalized with ALRTI in Malaysia.
Methods: Nasopharyngeal aspirates (NPA) were taken from
hildren less thanﬁveyearsof agehospitalizedwithALRTI toHospi-
al Serdang, Malaysia. RT-PCR was used to detect HRSV. The second
ypervariable region at the carboxyl-terminal of the G gene was
mpliﬁed and sequenced using primer sets GPA/F1 and GPB/F1.
eucleotide sequences were edited and aligned with Bioedite soft-
are and Clustal X program. The phylogenetic relationships of the
amplesweredetermined separately for groupAandBusingneigh-
or joining (NJ), maximum parsimony (MP) and Bayesian methods
BI).
Results: HRSV was detected in 83 of 165 (50.3%) patients stud-
ed. Sequence analysis of 32 isolates showed that multiple lineages
f HRSV group A and B serotypes co-circulated. The topologies
esulting from the different methods (NJ, MP and BI) congruent
ith each other. Phylogenetic analysis of nine retrieved sequences
howed that all the HRSV-A strains were clustered into the NA1
enotype. All the 23 HRSV-B strains belonged to BA genotypes con-
isted of a 60-nucleotide duplication region. They were classiﬁed
nto three different genotypes of BA10, BA9 and BA4, respectively.
Conclusion: HRSV played a prominent role for hospitalization
f children in our study. The sequences of the second hypervariable
egion of G protein ectodomain gene from HRSV A and B demon-
trated remarkable genetic diversity. The present ﬁnding seems to
e consistent with other studies which found the newly emerged
RSV genotypes of NA1 and BA genotypes are replacing the pre-
iously dominant genotypes. This is the ﬁrst documentation of the
hylogenetic relationship and genetic diversity of HRSV isolates
mong hospitalized children diagnosed with ALRTI in Malaysia.
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Background: The 2009 H1N1 inﬂuenza pandemic showed the
speed with which a novel respiratory virus can spread and the
ability of a generally mild infection to induce severe morbidity
and mortality in an unfortunate few. Recent in vitro studies show
that the interferon-inducible transmembrane (IFITM) protein fam-
ilymemberspotently restrict the replicationofmultiplepathogenic
viruses. Both the magnitude and breadth of the IFITM proteins’
in vitro effects suggest they are critical for intrinsic resistance to
such viruses, including inﬂuenza viruses.
Methods: Using a knockout mouse as a model of inﬂuenza virus
infection we directly tested this hypothesis and found that IFITM3
is essential for defending the host against inﬂuenza A virus in vivo.
We also tested the role of IFITM3 inhuman inﬂuenza virus infec-
tion by assessing the IFITM3 alleles of individuals hospitalised with
seasonal or pandemic inﬂuenza H1N1/09 viruses.
Results: Mice lacking Iﬁtm3 display fulminant viral pneumo-
nia when challenged with a normally low-pathogenicity inﬂuenza
virus, mirroring the destruction inﬂicted by the highly pathogenic
1918 ‘Spanish’ inﬂuenza. Similar increased viral replication is seen
in vitro, with protection rescued by the re-introduction of Iﬁtm3.
We also found that a statistically signiﬁcant number of hos-
pitalised subjects show enrichment for a minor IFITM3 single
nucleotide polymorphism that alters a splice acceptor site, and
functional assays showed the minor CC genotype IFITM3 has
reduced inﬂuenza virus restriction in vitro.
Conclusion: Our data reveals that the action of a single intrinsic
